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THIS IS TO CERTIFY THAT THE THESIS PREPARED UNDER MY SUPERVISION BY
..V.I.O..T.Q.R EMMNUEL. HUL.T.EEN..
ENTITLED .C.QIIS.mU.a.TIYS EMTURIS OF. THIO AMERICAN..
LOCOMOTIVE.
IS APPROVED BY ME AS FULFILLING THIS PART OF THE REQUIREMENTS FOR THE DEGREE
OF Baciie.lor of ..S.c.i.Lmc e in Mechanical Engineering..
HEAD OF DEPARTMENT OF .M.eG.h.an.l.Q.aI Engin.e.fc'x.l.ng..
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b. Simi^h f Top Boiler ^'
c. Be I ire. " ^•
d. Wa^oh Top " '^^
e. Ex te, noted Wa^onTop Boiler ^'
/. Wootfeyr Wide Firebox "
(j. Wid^ TtrehoK
"V
i. opeciql Types of " s ' -
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3, Conatrucfion o-f "
^. Tite boxes.
I. HisTo ry 2,^,
IVar^ov/ Z. ^.
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I Sfecin? " s
J. General RemarHs
B. EfKj'me ahd \Ja\ve Gear
2, Modert? Types
Q, Cy I'molers
hi. Piston Pool "














d. Counter i)a/^r)c/t7^ ^2.3.
3. front Truck
^.Trailers /32.
^- Driving Boxes ^3^.
5/)oes-/ Wec/^es
8, Carry in(j Gear f'^^-





E, Cla^sijication oj Locomotives. ^^7.
LHemc^t^hsoyi D/Jferent " ^
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^, In Troduc to
L-^ ' 0^ ^o.^^; ^-
h. Sfyai^ht Top toilet.

't^/Z^ /yiAyiyupC yViy-yy^^ /lA^^^^^^i^^^^^^ixt/i<^^^^^,^^^^"^^T>to
-^tA^X^ /y^y-t^^^^jzy /iAn^t£^ t^^^ /yucc/iAji^.^^i-^^ .^^^J^
C. Beljoc^ire Boiler.
CATPi^^i^t^iy^^eyityOt^ /lAyty^^^yyi/V'tXc'ljZ^ .^4^0^x3-^ Uf-^^-^^Ck^t^-e^

d, V[/a^on Top Boiler.
.,^AJL£Hry^ />nx>t-c-^ .^^y^^£jz^ jt^^.cky%^ ^^x^^n-^?^u,<c<it.^




i^^^*-^ AyO^UedL^ ^^i't'^^^ zi^^^ ^^z^i'v/t^ Cyi'Ct^jz^
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Mi^t^^ ^'{yyux^











h. Wafer Tube Tire box Boilets,
^y^^^-t^ /yuuxUe^^ ^^^t^J^ yOiyu^ /T^i/tf^ ^c-t-eg^^ --^-'v:-^^*!/-
y^^^^ ^^^.Oun^ y^^fiyiA^ ^^^Le^^yCJZ^^
't^i^ ^e^C^y^£^ /ll^\^ &£ / ^OC? .




























ffiEGEL WATER TUBH FIREBOX BOILER.
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Wide, Vi ye boxes .
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_je.aA>^^ ^^^je^ z^iy^^'^^yij^^ oi^yC^^^^^z^iMJ^^
^. Dett^ils. of Co t7 stroct Ion,














^» G ti^tes ayid Ash-Pan
,
A4> ^Z^zijL^ yCUiyi^iX^,^:Ct^ ^cL) .-^^/?7^te,^\yyt^ Off- yU>£>ic^ y^^^j^

ytyuu yl^Kje-^ y^^inyV>*.'%^2ytJ^^L^^ytAje^ . (^^^y^^i^ yO^^y^^—^^--^i^ut^ y^-^^

/lyiMA^ Jn.^\yo^-(yu^ ^^t^^>ys^ x'^l^^rt^^
Cn-Cty . ^^^C^^^^^iAA^ /"^"l^t^-^^lP^J^ .,d^ytrv^yi^ ^^^^^^^d:^^

/yv^^^-'Ty^^^ ^yi^yl>^:>Ly' ~fy^JZ^/x^^ yVt^ ^yJ^^L^CJZ^ ^i^i^a^





^ 0^/^^la^ti^ 4Xy\e>'Ci^j ^<>onM>^j^^ /lyy^^ytE^ A>l^t\^ ^^^^^









/Oaa^oL^ y^^'^^X^^^^ ^idA/'tr^ C^^^^^
y0LAJ^.^y^ 4X^^^^ixO y^^^^^ ,^7^^^^^
yK'gi^AJ^^^ y^"^^^^ /^Ij^^O^^ ^.^^L— (^^^Wt-e^^l^c^^eS^o^ ^i^<'>t.aM>
l^'^S ^cx>%^».i3L^ ifdS~^ C^^^je^ yc/'CxJaL> /ouz>^^ ^^^Jle/yy^ ^^^yLn<^(_^ (H^*^e^
^^j^jg^.x^^trC-o-^t/i^r't^^ tVvuvfU2^ 'i-^h^iAyt^ ^r?'t-<i-^^^

31,




















De tails of Fife brick Arch.

il.
b. iF'ronf Ends :~
/. History.
^J^n/t^^i:^ i^^^l'Vt-e'z^uc.^s*,^ >-^^-<l^f:
/^^-e^tt^^^t^eJlj ^£^t:n^eA^y ^r^i-w?^ ^^-^^^>^>d^^-^^-e^t^^f^T^e^^ ^^-nJ^^

^^y^^^^ ^ ) /t^^^^i^^^^T^^^^^Z^O, /ney^^itu^ i?^ ^d^CA^ejSy>^yo(j
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j^''V'^'cLg^y€pL/(^ cy^c^cAj^ y^:L^S'-iru^ ^^ije^^^j^^^^ujtu^













/2/»>^i2^2^L-> ^^o-' /S^oruiji^j /Z/c/'^K^ CUn/^-d^A.aMk^ ^:?^Z^^^ee_>

^^)2l^>U ^t/iye.id^<^^AjL> yC^OAy^Ajt4ylj^ (^^^^^^/2ArcnJL--
t^LQ^ /OmZ-^^i^ ^^^"Z^i^«-> /^>^<:rvvLe^ cxdJ^jJi/ir^y^^^^"^
(Tvi^^A^^y^y^^'y^s^^^^ ~t^^ O^K.i/Ld^ /l^i^u^ ^t^cLAjg^ C<x^j^
I
^<x.^^:vw.x-iy/^ 't^l^ -^^>'iJ^yy^^^-^^^^ /O.'^r-^^A^^x^££>
yd^jde^j yS^ry^t^ ^^^^^yi^ Ch^-^tAa^ yd^)^y|yt^^y^Juv^^







I, Sfeahn Pipe. 3.
y1^y^/^yol^y(p(AJ^ y^irC/siaJL yLytAyt£^tz^ y^-'Tn/UC'^t^ ySvpC^^ /CL,^y<dA^ro>yH^




,/^i£o*.c£^/nAji^^ Otjto^ ^^^''t^ui^ ^y£^-inJ^6Ajj

>^wvi>«^^>a^^ ,^i/teKj^uryA,/XA^ .£-txv&:A^l^^ ^^-^t-c^ix?^ i^i^^e)OfSt£_a_^ I'



















































[Inline a nJ Waive Gear.
/. History
N^^trie of








Tom Thumb 1330 Geared 67
Bast Fnenci /( ^ Q X 16 Inside " 68
West Point ^
6" X 1 e" H h 69


























^^^yj^tyjy /y^^^^^^ 'B-e^t^ .J^^^/yMi.£yt^

(x>y\A>c>La^tv<^ ^:>rM/^4^n't'a<-^^





~A€>JL i^L^yirtj^.a>L^^ .A'A.Cn^.^^yu-,^ Z^i^i^^^^*^
(^yfilir .^,^\.ay^4jyy^ /^/tx^lk^









/ ^ /lA^ri^t^ ^^x^cJl) cyt^^i^ ^^^^(ny^y^^^i^^yd^^^

(c)
^i^^G^ ^^x^u-^^ y^a.^^ X^^jL^ /V/iyfrH4jz>tc^
/) ^ In i p ' / - J yL_/ n
{Vi^^^L^L^t^O y^y&^>iyyi^ <::i^l.l/i>',^^^.-^^iC*^Cii2d^.^




Ne.w Style C.I. Piston
rig. 4.








^^e^^^ixi^^^^>t_> ^iAA.^^^i/yt^ CtlFt^tjLt^ut^ /^l-*.^^

^^^^^^^^
/)/. Piston Rod ^ Pcick
.







^^^^e-t^^cld^ ,^^^LA/Ua^ y^^^yiA-^Jt^i^^^ yt^H^^
Atclj^je^Byvh:^^^^^'^ y^^^yt'^^d^ jS^'ut^fL^ /i^hJ^^l*^^ C^>i^ .<^^L^>le^













/t;i.(nyL£-^ ,^\y(A>tiyotj /2/2:i-<^^'^ . ^^^^^^^/^i^^^^r:^^

.^jac-^t^u^w^^^>^^^^^





yC^^^^e^cL .^cri/ xyoyx^^'T^^G^yi^^ /i^t^yi^ y^^^^j^ o^C^^^
/L^ja-^^ /IMvtJO ^xZ-^^WJ/unZu^ ^^-^yCn^K^^eAM^^ /l^y%^tA.triZ^
tpi^nyii!^ (yC^jz^ij) .tp^^y^^huJ^i^ /yyvi^i^ /ly'tiyi^. ..£%^t^

9s:
y^yt^A^ y^iAj^dA^UAjQy ^^^L<^-^>t^ ^<^^c^>se«i*t^ t^^o^j^^^^Xyy^e^^
CMy\>l>t/^.<y»^c^tL(T^^ /Tyi^^L^^^yp^A^tZ ^^'S'^^^^^




BSectioyis of Piston V<?i/ve.

St





/• Stephenson's V^/ve Gear,
-'^'Vx.^/upi^yU^M.^^ ^y£er»^^
..^£^.01^ ^^^^^^ y^^lda^ , c/i^^j^
y^^^^^ /(X^i^ypL /t^i^^ /?^i.oZ<lou^ ^^^-^^



























/i^4^J^<CtA^~i^Jt^ ^^^-^'^^^ ^^^t/^i-<?^ ^^-^^L/L^
/C^^.^h^tr^Lxyi^'&^j /TA^'-^AyCyi^ /yi/Le>CLyUid^ ^^^^^^a/vvt^ /7Vl/t>t.4^^^y^^

^^e^ QV,tx£,ui£xui^^ rOxy&M^ y^^^^^^xAJ,A^^d^
\











^^^te^^ 0(s^'^^l£2^ Z^e-^ ^^'^i^t.'t^kx^ /2^t''-^<2-^^ ^^.^^^^^
^M^^<yt^ /lyi^j^^^ >^^uvt^ii2-> ^^t^i^^L^^ije^^^ ibri^Jt^^^ytA^

I/O.
J^u>yt/-u-vx^ /Ci^ /yvty^^i^c^^ ^'''^^t>'^i^/z>^/'yyufi^^
t^^^-'^^^y^nygH.dd^^yc^^ ^^^^^










/Vevv Style Th-oni E^t^ds
iLll/'









OOP 1^ '~1 "
^
Inside Mtftip? L^se<yo« Balanced Cohvpout^ds









Old S1yle Side Hods.
Single Side Rod Joh ^ Driver
Lo coHioTiVe.

yC^'vyJjg/U^ O^yLKe^ ,^U^zAA>^^yiA^ /L^^-^^ieA^j /iM^y^-cM^ A^/ol<yy^
"><^^^^*^^l't<^^a^^ ^^^„-<j3^/t^x)65^^
.'^J?^€id—>,-'^^^







/. Introductory -i History.
i^'tMjt^ Ji'Vi^^'ui^tj^ /Vi/ie^^^
,













y^..^^y'vlA^^^iA^^y^i^^ cn^^/u>^^^ yO^^-^t^^^^^^i^^juii^ ^Zi^v-^




fVPiAMt^yvt^t/yv^ yCLAj&^/yykiycljty>^ktv^ tiy S',,i>v/u<ij^^jz-*>u>4







^^^^^^^^^^ ^ ^ to^ ^ '^^'^-^^^^ dJ^^^
r ^— =^ ^ 7 6^^ ^






/>H.-^l^^ti>^ /^^t^L.^^ y^'^^y'^tl^ y^l'l^^&^i^y^.cx^
^6vt^»/lxC^4-V^^ /i?^t^l/M/ce^^^ ^>t> yd^^j^

/2L7.
Tour Wheeled Loc on) olive Truck,
V







































S hoe 3 We.c/^e3.
,^/^>Ax^^^ O^^ty^^ .^^L^^'iAy^jL^ ^^q^in^/V^y^^CtAJ'^ JiJL<^cn^t.f>L^
^
y^^^t^cLi^J^J^^^<;xaaj— tCXyt^^-^L ^t^ui^ /C>l^ii^/lyl^ -^^rr^c^-^^^ ^<^>t.^^^x-









/M^'^^^C^l^L^x/^^ y^^'^^^isv-^ij?.^ ^.^e^^iJ^^g^ ~C^U2-~ >''St^i^y^/i*^4>{jt^jtl>









FratTic Tot^ Atlcii^fic Type
!J. . ..







Tyames "i Cafryiny Ge.cir, AVanlic Type Locopnot/vc.
Fi g. i.






Fr«me oknM Boiler Braces.

<S. C arry Gear.
yOtXA/'l^^yv^
-^t^-^M^x^^ Z^^^^TLe-^*
y^d^yL/^yi^^d> /lA^t^^ Z^^-^ -^^^^i^-J^^^^^
/^^(yty^^cl^ (i^^^&-^^^ix>^2t;^^^^

p/LTVx^^oL Iji^u^ iA^Uxt^ yty^y^iA€xyuL>^ ^^^^ ^^^^





A^^-^^ cryt^ nM^i^ ^i/t^iz^ .^^^^yO^

lA \r brakes.
^^^lAy^y^y^^ij^^^i^/^^t^^ ^^^U^^jt^ ,^\yi>^-^JL /i^^^^ ^-^'t^^dlji^

Cf^d^Ax>cte^ i^U2^ ..^^^^^-c^tnAyt^o^i^^ ^^^^^^^^

3. Electt-io H eciolli^ht,
/Ca^, Ct^^^e^
.-^e^/>ia(5^r/i^^a^x€JM.e->; J^e.£j^^ yC^^^i^^^^y^^^-^^
^S^^^A^^^ /(yxA^^ AM^i^cLy Z^^^^3l^li^^j yA^ru^-e^iAe/^^ .^^^^^Jt/^Ou^jz^

IS 7,
C /(Q ssij^icat/on oj^ Locomotives.
f
Type Wheal hrfoim&menf Nome. Tolal Wheehs.
^ Wheel ^5^v/7c^e^' "t"
o-G-o J Q- Q Q G " " G
0-8-O J O OOP 8 - 8
Z-^-O Ao O O ^ Couf?led ^
2.-6- n zlo Q Q Q A76)^(y/ 8
2-6-c; z1n OOOQ
2.-in-o Ao O O O Q O Decapod JZ
z-^-Z Ao O Q Q Columbia 8
Zlo Q Q O O Pm\ne. to
2.-9.- p.Ao Q O O O Q Mihado
2-w-p Ao OOP go O S^f^r^, Fe /4
^--^-c;) Z)o oQ Q American S
6? ZIo oQ Q Q /0W/7ee/
^-6-0 ZIo oQ Q Q O Mastodon 1^
^-^-z Ao oQ O o Ai-UMr,'c
o-e-e-oA OOn OOO Ma llet Coum pound

I5&,
I- Remc^l^hs on Dijjere.ht Typesoj Loco tno fives.
Z-8-Z " " " " x^£AVt^









G ^^Ixi/t^C-^^^ ^^^^L-^^-ie^ /lAJ^^^t/^ ^y/^^^g^y^^^^^v^y^y^^^^
.d/ir^/U'^^C ^txcL^^^U^JL ^1^^^^^^ /^^l^<Pl.c/j2^.^^>^^^








/ci/XyiyV^^^^^^^ i/l'CUli^yU^ y^\4y\^'-'^tAjj ^Aj^^^^^L/vx^^d^tA/i^t>^
^C^\A\^b^^ AXAj^^a^. (^^^i-^^^iey x:>L^^^.e^uzy^J^ /l/t^£^^ut^^ -x^SiM




J-iy(y.^t.tAJ^ n/u^^LA^cJs^ ^ily^x.o'uJl^ JLo^A^^:^
"^^LL A^01>^/%^j\,t^^

Z!^-^!tvc^^i^e> /tA/fK^.d\A>-e^ ^C^/T^^tS^^, (^y'^-'^yon^t^^i^^^
^^^f^
/^iM^oiy^AyUi^ X^^'^^*^^^ ^^^^^^^^ ^^^ije^4></t/5^

























O 2-8-0 (CONSOL.) "

































* 4-4-0 (8 Wheel) TYPE
e 4-6-0 C'O " )
O 4-4-2 CAflctnfi'c) "
• Z-e-Z. CPmine ) "
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© -1-6-0 CMdsfodoh) "
^ Z-IO-0 CDecctpod) "





















35 36 57 96 59 00 01 oz 03 OS
* ^>-f-0 (8 Whee/) TYPE
© -=f-6-0 C/O " ) "
O ^-^-Z C/\t/««t-ic) "
• 2-6 (Pt-aifie )

























S5- 96 97 96 99
YEAR
oo 0/ 02 03 <?5
Z-e-0 (MoQul)T\PE
© 4-6-0 OOWheel) "
O (Com so/. ) "
O ^-8-0 (Mastodffn) "
^ eL-IO-C {Decapod) "
<>2L-tO-Z (SatnteFe) "
mo-e-G-o (Mallef) "
























95- 96 91 96 99
YEAR.
00 01 03 OS
* ^-4-0 (5 Wheel) TyPf
O (Atlantic) "


















95- 36 97 98 99 CO
YEAR
01 OS. 03 O-^ OS
CMoquDTYPE
• Z-e-^ iPhair,&) "
o 4-e-O Oo Wheel) "
O e-e-O CCoKJSo/, ) "
e Cm iHado) •'
® ^-8-0 CMastodon) "
^-/O-O CDecapool ) "
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*4-^-0 (eiVhee/) TYPE
O ^-^-2 (Aflainlic) "
® ^-6-0 ClOWheel) "





































36 97 96 99 00 Oi 03 C? 05
YEAR
* 2-6-0 (MoquI) TYPE
• 2,-6-2. CPfciiV/e) "
© 'f-e-O Oo Wheel) "
O CConso/. ) "
® iMiHado) "
G 4-8-0 (Mastoc/oh) "
CDecapod) "
O 2L-10-Z CSc^teFe) '•
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